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(57) ABSTRACT

A display apparatus and an authorizing method thereof are
provided. The display apparatus includes a display panel and
at least one wireless communication module disposed behind
the display panel. In the method, a frame is displayed on the
display panel, and the at least one wireless communication
module is used to communicate with the wireless communi-
cation apparatus so as to obtain authorization data. Each of
the at least one wireless communication module is operated at
a working frequency capable of penetrating through the dis-
play panel to communicate with the wireless communication
apparatus. An authorization process related to a content of the
frame is executed by using the received authorization data.

12 Claims, 8 Drawing Sheets
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1
DISPLAY APPARATUS AND AUTHORIZING
METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the priority benefit of Taiwan
application serial no. 103116733, filed on May 12,2014. The
entirety of the above-mentioned patent application is hereby
incorporated by reference herein and made a part of this
specification.

BACKGROUND

1. Field of the Invention

The invention relates to a display apparatus and an autho-
rizing method thereof. More particularly, the invention relates
to an apparatus and a method for authorization by utilizing
wireless communication technique capable of penetrating
through a display panel.

2. Description of Related Art

As the display technology advances, liquid crystal displays
(LCDs) nowadays have the advantages of low power con-
sumption, slimness, compactness, high resolution, high color
saturation, long life span, and so forth. Therefore, the LCDs
have replaced the conventional cathode ray tube (CRT) dis-
plays and are broadly used in various electronic products
having a display function. In our daily life, the LCDs may be
used in electronic apparatuses such as computer screens, tele-
visions, and cameras. When it comes to teaching, the LCDs
may be used in electronic whiteboards.

The electronic whiteboards provide the teacher with a tool
convenient for writing and teaching and are equipped with a
touch screen for sensing a touch of a stylus held by the
teacher. Based on a trace of the touch, a corresponding pattern
may be drawn on the touch screen.

However, current electronic whiteboards or other displays
equipped with the touch screen merely provide display and
touch operating functions, without any convenient authoriza-
tion and authentication mechanism. As a result, when the user
operates certain function requiring authorization, the user has
to manually input authorization data, such as an account or a
password for authorization, which causes much inconve-
nience to the user. Moreover, in a scenario where no authori-
zation and authentication mechanism is set, any person may
operate the display, which leads to data leakage from the
display easily.

SUMMARY

The invention provides a display apparatus and an autho-
rizing method therefor, in which a reader or an electronic tag
disposed behind a display panel may communicate with a
wireless communication apparatus located in front of the
display panel by utilizing a penetrating effect of an electro-
magnetic signal, so as to provide a user with a contact-free
and convenient authorization and authentication mechanism.

The invention provides a display apparatus, which includes
a display panel, at least one first wireless communication
module and a processor. The display panel is configured to
display a frame. The at least one first wireless communication
module is disposed behind the display panel, and each of the
at least one first wireless communication module is operated
at a working frequency capable of penetrating through the
display panel to communicate with the wireless communica-
tion apparatus in front of the display panel. The processor is
coupled to the display panel and the at least one first wireless
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communication module and is configured to communicate
with the wireless communication apparatus to obtain authen-
tication data by using the at least one first wireless commu-
nication module and execute an authorization process related
to a content of the frame by using the authorization data.

In an embodiment of the invention, each of the at least one
first wireless communication module is a near field commu-
nication (NFC) transceiver, a radio frequency identification
(RFID) tag reader or an active RFID tag. Each of the at least
one first wireless communication module sends an inquiry
signal and receives the authorization data returned by the
wireless communication apparatus in response to the inquiry
signal.

In an embodiment of the invention, the at least one first
wireless communication module is disposed behind a plural-
ity of regions of the display panel and configured to commu-
nicate with the wireless communication apparatus in front of
each of the regions. The processor displays a plurality of
regional frames on the regions of the display panel and based
on the regions where the first wireless communication mod-
ule communicating with the wireless communication appa-
ratus is located, executes the authorization process related to
the content of the frame by using the authorization data.

In an embodiment of the invention, each of the at least one
first wireless communication module is a passive RFID tag
and configured to receive an inquiry signal sent by the wire-
less communication apparatus and return identification data
to the wireless communication apparatus in response to the
inquiry signal.

In an embodiment of the invention, the display apparatus
further includes a second wireless communication module.
The second wireless communication module is coupled to the
processor and configured to receive the identification data and
the authorization data sent by the wireless communication
apparatus. The processor determines the region where the
first wireless communication module communicating with
the wireless communication apparatus is located according to
the identification data and executes the authorization process
related to the content of the frame by using the authorization
data.

In an embodiment of the invention, the display apparatus
further includes a network connection module. The network
connection module is coupled to the processor and configured
to connect with a server through a network and send the
authorization data to the server for authorization.

The invention provides an authorizing method adapted for
a display apparatus including a display panel and at least one
first wireless communication module disposed behind the
display panel. In the method, a frame is displayed on the
display panel, and a wireless communication apparatus
located in front of the display panel is communicated to
obtain authorization data by using the at least one first wire-
less communication module, in which each of the at least one
first wireless communication module is operated at a working
frequency capable of penetrating through the display panel to
communicate with the wireless communication apparatus.
An authorization process related to a content of the frame is
executed by using the authorization data.

In an embodiment of the invention, each of the at least one
first wireless communication module is an NFC transceiver,
an RFID tag reader or an active RFID tag and the step of
communicating with the wireless communication apparatus
located in front of the display panel to obtain the authorization
data by using the at least one first wireless communication
module includes sending an inquiry signal by using the at
least one first wireless communication module and receiving
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the authorization data returned by the wireless communica-
tion apparatus in response to the inquiry signal.

In an embodiment of the invention, each of the at least one
first wireless communication module is disposed behind a
plurality of regions of the display panel, and the step of
executing the authorization process related to the content of
the frame by using the authorization data includes based on
the regions where the first wireless communication module
communicating with the wireless communication apparatus
is located, executing the authorization process related to the
content of the frame by using the authorization data.

In an embodiment of the invention, each of the at least one
wireless communication module is a passive RFID tag, and
the step of communicating with the wireless communication
apparatus to obtain the authorization data by using the at least
one first wireless communication module further includes
receiving the inquiry signal sent by the wireless communica-
tion apparatus by using the at least one first wireless commu-
nication module and returning identification data of the first
wireless communication module which receives the inquiry
signal to the wireless communication apparatus according to
the inquiry signal.

In an embodiment of the invention, the step of executing
the authorization process related to the content of the frame
by using the authorization data includes receiving the identi-
fication data and the authorization data sent by the wireless
communication apparatus by using a second wireless com-
munication module, determining the region where the first
wireless communication module communicating with the
wireless communication apparatus is located according to the
identification data and executing the authorization process
related to the content of the frame of the region by using the
authorization data.

In an embodiment of the invention, the step of executing
the authorization process related to the content of the frame
by using the authorization data includes connecting with a
server through a network and sending the authorization data
to the server for authorization.

In an embodiment of the invention, the working frequency
is 13.56 megahertz (MHz).

To sum up, in the display apparatus and the authorizing
method thereof of the invention, at least one wireless com-
munication module is disposed behind the display panel and
is operated at a specific working frequency to communicate
with the wireless communication apparatus located in front of
the display panel to obtain the authorization data by utilizing
the penetrating effect of an electromagnetic wave at the work-
ing frequency, so as to execute the authorization process
related the displayed frame. Thereby, the user can be provided
with a convenient authorization and authentication mecha-
nism.

To make the above features and advantages of the invention
more comprehensible, embodiments accompanied with
drawings are described in detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a
further understanding of the invention, and are incorporated
in and constitute a part of this specification. The drawings
illustrate embodiments of the invention and, together with the
description, serve to explain the principles of the invention.

FIG. 1 is a block diagram illustrating a display apparatus
according to an embodiment of the invention.

FIG. 2 is a flowchart illustrating an authorizing method for
a display apparatus according to an embodiment of the
present invention.
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FIG. 3 is a block diagram illustrating a display apparatus
according to an embodiment of the invention.

FIG. 4 is a flowchart illustrating an authorizing method for
a display apparatus according to an embodiment of the
present invention.

FIG. 5 is a schematic diagram illustrating a display appa-
ratus according to an embodiment of the invention.

FIG. 6A and FIG. 6B are schematic diagrams illustrating a
display apparatus according to an embodiment of the inven-
tion.

FIG. 7 is a schematic diagram illustrating a display appa-
ratus according to an embodiment of the invention.

DESCRIPTION OF EMBODIMENTS

Due to a shielding effect resulted from a metal layer inside
adisplay panel of a display apparatus, most radio electromag-
netic waves cannot penetrate through the display panel, but
only a part of electromagnetic waves has a penetrating effect
and is able to penetrate through the display panel. Accord-
ingly, in the invention, at least one wireless communication
module is disposed behind a display panel and operated at a
working frequency having the penetrating effect so as to
communicate with a wireless communication apparatus in
front of the display panel. In this way, authorization data may
be obtained through wireless transmission, and an authoriza-
tion process with an external server and related to a content of
a frame displayed by the display panel may be performed
through a network. Thereby, the display apparatus can pro-
vide not only a drawing and writing function, but also a secure
authorization and certification function.

FIG. 1 is a block diagram illustrating a display apparatus
according to an embodiment of the invention. With reference
to FIG. 1, a display apparatus 10 of the present embodiment
is, for example, a liquid crystal display (LCD), a light-emit-
ting diode (LED) display, a field emission display (FED) or
any other type of display apparatus. The display apparatus 10
is used as, for example, a computer display, a television, a
tablet computer or an electronic whiteboard, but the embodi-
ment is not limited thereto. The display apparatus 10 includes
adisplay panel 11, a wireless communication module 13 and
aprocessor 15, and functions thereof are described as follows.

The display panel 11 is a display panel of, for example, an
LCD, an LED display, an FED or any other type of display
apparatus and is capable of displaying frames. The display
panel 11 may be combined with a resistive or a capacitive
touch panel to form a touch display panel and provide a
display function and a touch operation function at the same
time.

The wireless communication module 13 is a near field
wireless communication apparatus, such as a near field com-
munication (NFC) transceiver, a radio frequency identifica-
tion (RFID) tag reader or an active RFID tag. The wireless
communication module 13 is disposed, for example, behind
the display panel 11 and operated at a working frequency
capable of penetrating through the display panel 11 to com-
municate with a wireless communication apparatus in front of
the display panel 11. It should be mentioned that the working
frequency at which the wireless communication module 13 is
operated ranges, for example, from 13 to 14 megahertz
(MHz). In the present embodiment, the working frequency
used by the wireless communication module 13 is 13.56
MHz. In other embodiments, the wireless communication
module 13 may penetrate through the display panel 11 by
using other working frequencies, which depends on the type
and characteristics of the display panel 11 and is not limited in
the embodiment. Additionally, the wireless communication
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module 13 may be disposed behind the display panel 11 and
builtin a casing of the display apparatus 10 (e.g., embedded in
a circuit board of the display panel 11) or plug-in outside the
casing of the display apparatus 10, which depends on the
design demands, and is not limited in the embodiment.

The processor 15 is, for example, a central processing unit
(CPU) or any other programmable microprocessor for gen-
eral purpose or special purpose, such as a digital signal pro-
cessor (DSP), a programmable controller, an application spe-
cific integrated circuit (ASIC), or other similar devices, or a
combination of these devices. The processor is coupled to the
display panel 11 and the wireless communication module 13,
and is configured to control the display panel 11 to display a
frame and communicate with a wireless communication
apparatus (not shown) in front of the display panel 11 through
the wireless communication module 13 to obtain authoriza-
tion data and execute an authorization process according to
the authorization data.

In detail, FIG. 2 is a flowchart illustrating an authorizing
method for a display apparatus according to an embodiment
of the present invention. Referring to FIG. 1 and FIG. 2
together, the method of the present embodiment is applicable
to the display apparatus 10, and detailed steps of the method
of'the present embodiment will be described with reference to
each element of the display apparatus 10 depicted in FIG. 1.

In step S202, the processor 15 displays a frame on the
display panel 11. The frame may be, for example, a user
interface (UI) provided by banking service, payment, infor-
mation inquiry or shopping businesses and so on. In an
embodiment, a user may also operate on the display panel 11
by a stylus or fingers to open and display a frame for each of
the aforementioned services for the subsequent authorization
process.

In step S204, the processor 15 communicates with the
wireless communication apparatus located in front of the
display panel 11 through the wireless communication module
13 to obtain authorization data. The wireless communication
module 13 is operated at a working frequency capable of
penetrating through the display panel 11 for communication.
The wireless communication apparatus is, for example, a
portable apparatus, such as a smart phone, a tablet computer
or the like equipped with a NFC transceiver, an RFID tag
reader or an RFID tag. The user may hold the wireless com-
munication apparatus to approach the front of the display
panel 11, such that the wireless communication apparatus
may communicate with the wireless communication module
disposed behind the display panel 11. The wireless commu-
nication module 13 may send an electromagnetic signal hav-
ing a frequency of 13.56 MHz and receive the corresponding
authorization data returned by the wireless communication
apparatus.

More specifically, the NFC transceiver, the RFID tag
reader or the active RFID tag is capable of actively sending a
radio-frequency (RF) signal periodically or sending the RF
signal in response to the command received from the proces-
sor 15. Thus, when the wireless communication apparatus
(e.g., the RFID tag) approaches the wireless communication
module 13 to be within a specific distance (e.g., 10 cm, 20 cm
or the like), the wireless communication module 13 is able to
communicate with the wireless communication apparatus.
For instance, the wireless communication module 13 actively
sends an inquiry signal such as key request or identity recog-
nition. When the wireless communication apparatus
approaches the wireless communication module 13, an inter-
nal circuit (e.g., an integrated circuit (IC)) of the RFID tag in
the wireless communication apparatus is driven upon the
receipt of the inquiry signal and returns the corresponding
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authorization data (e.g., a key or personal information)
accordingly. The wireless communication module 13 may
then receive the authorization data. It should be mentioned
that the wireless communication apparatus also is required to
be set at a working frequency corresponding to the working
frequency at which the wireless communication module 13 is
operated to receive the inquiry signal sent by the wireless
communication module 13.

In step S206, the processor 15 executes an authorization
process related to a content of the frame by using the autho-
rization data. In the present embodiment, there is only one
wireless communication module 13 disposed in the display
apparatus 10, and after the processor 15 receives the authori-
zation data provided by the wireless communication appara-
tus through the wireless communication module 13, the pro-
cessor 15 can determine the content of the currently displayed
frame and accordingly execute the process related to the
content of the frame by using the authorization data. For
instance, if the display apparatus 10 displays a login window
of an Internet banking service, after receiving the authoriza-
tion data (e.g., an account and a password) provided by the
wireless communication apparatus through the wireless com-
munication module 13, the processor 15 may automatically
fill the authorization data in corresponding fields in the login
window for authorization, and a personalized webpage of the
Internet banking service may be entered.

It should be mentioned that in another present embodi-
ment, two or more wireless communication modules (e.g., 2,
4, 6 or any other number of wireless communication mod-
ules) may be disposed in the display apparatus 10. The wire-
less communication modules may be disposed behind a plu-
rality of regions (e.g., 2, 4, 6 or any other number of regions)
of'the display panel 11. Based on the region where the wire-
less communication module communicating with the wire-
less communication apparatus is located, the processor
executes the authorization process related to the content of the
framed displayed on the region by using the authorization
data. In particular, the processor 15 may respectively display
different frames on different regions of the display panel 11,
in which the frames respectively corresponds to different
authorization processes and wireless communication mod-
ules are respectively disposed behind the regions. In this way,
when any one of the wireless communication modules detects
the wireless communication apparatus and receives the
authorization data provided thereby, the processor 15 may
obtain the region where the wireless communication module
receiving the authorization data is located and executes the
authorization process related to the content of the frame dis-
played on the region by using the authorization data. Therein,
the processor 15 may perform signal processing (e.g., filter-
ing, interpreting and amplifying) on the signal received by the
wireless communication module to obtain the authorization
data, but the invention is not limited thereto.

Additionally, in yet another embodiment, the display appa-
ratus 10 further includes a network connection module (not
shown). The network connection module is an apparatus
complying with wireless communication technique, such as
wireless fidelity (Wi-Fi), global system for mobile (GSM) or
code division multiple access (CDMA) or complying with
wired communication technique, such as asymmetric digital
subscriber line (ADSL) or cable modem. The network con-
nection module is coupled to the processor 15 and configured
to connect with a server through a network and send the
authorization data to the sever for authorization. The server
may, for example, decode and/or interpret the authorization
data provided by the display apparatus 10, compare the autho-
rization data with data in a database, and finally return an
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authorization result to the display apparatus 10 through the
network to complete the authorization process.

By the method, when the user holds an apparatus having
the NFC function to approach the display apparatus 10, the
display apparatus 10 may provide an authorization process
such as identity recognition, or key interpretation, such that
the personal data in the display apparatus 10 can be protected.

It should be mentioned that in above embodiments, each
wireless communication module is an NFC transceiver, an
RFID tag reader or an active RFID tag and may actively send
an RF signal to communicate with the external wireless com-
munication apparatus so as to obtain the authorization data. In
another embodiment, each wireless communication module
may also be a passive RFID tag, such that the detection, the
communication, and the authorization processes are actively
executed by the wireless communication apparatus. Another
exemplary embodiment is described below for further illus-
tration.

FIG. 3 is a block diagram illustrating a display apparatus
according to an embodiment of the invention. With reference
to FIG. 3, a display apparatus 30 of the present embodiment
is, for example, a liquid crystal display (LCD), a light-emit-
ting diode (LED) display, a field emission display (FED) or
any other type of display apparatus. The display apparatus 30
is used as, for example, a computer display, a television, a
tablet computer or an electronic whiteboard, but the embodi-
ment is not limited thereto. The display apparatus 30 includes
a display panel 31, wireless communication modules 33 and
37 and a processor 35. The types of the display panel 31 and
the processor 35 are the same as or similar to the display panel
11 and the processor 15 of the above embodiment, and there-
fore will not be repeatedly described hereinafter.

Different from the preceding embodiment, in the present
embodiment, the wireless communication module 33 dis-
posedbehind the display panel 31 is a passive RFID tag which
replies to an inquiry signal only when receiving an inquiry
signal sent by an external NFC transceiver, a RFID tag reader
or an active RFID tag. The passive RFID tag has a lower cost
and does not need power and thus, can be widely disposed in
aplurality of regions behind the display panel to provide more
authorization subjects for the user to choose. However, the
passive RFID tag does not actively send any signal and cannot
actively obtain the authorization data from the external wire-
less communication apparatus, and thus, in the present
embodiment, a wireless communication module 37 is addi-
tionally disposed in the display apparatus 30 to receive the
authorization data provided by the external wireless commu-
nication apparatus. The wireless communication module 37
complies with the wireless communication technique, such as
Wi-Fi, NFC, Bluetooth, or device to device (D2D) commu-
nication. An authorizing method for the display apparatus 30
is described in detail below.

FIG. 4 is a flowchart illustrating an authorizing method for
a display apparatus according to an embodiment of the
present invention. Referring to FIG. 3 and FIG. 4 together, the
method of the present embodiment is adapted for the display
apparatus 30, and detailed steps of the method of the present
embodiment will be described with reference to each element
of the display apparatus 30 depicted in FIG. 3. Step S402 is
the same as or similar to step S202 in the previous embodi-
ment and thus, will not be repeated herein.

Different from the embodiment illustrated in FIG. 2, in the
present embodiment, the processor 35 receives the inquiry
signal sent by the wireless communication apparatus through
the wireless communication module 33 disposed behind the
display panel 31 and accordingly returns identification data of
the wireless communication module 33 receiving the inquiry
signal to the wireless communication apparatus (step S404).
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More specifically, when receiving the inquiry signal sent by
the wireless communication apparatus in front of the display
panel 31, electricity is induced to drive the wireless commu-
nication module 33 to send identification data (e.g., an iden-
tification (ID) of the wireless communication module 33) to
the wireless communication apparatus. After receiving the
identification data, the wireless communication apparatus
sends the identification data together with the authorization
data to the display apparatus 30.

In detail, the processor 35 of the display apparatus 30
receives the identification data and the authorization data sent
by the wireless communication apparatus by using the wire-
less communication module 37 (step S406). In particular,
after receiving the identification data, the wireless communi-
cation apparatus may communicates with the wireless com-
munication module 37 of the display apparatus 30 to send the
identification data together with the authorization data to the
display apparatus 30.

It should be mentioned that the aforementioned communi-
cation is, for example, established in advance between the
wireless communication apparatus and the wireless commu-
nication module 37 or actively established after the wireless
communication apparatus receives the identification data,
which is not limited in the embodiment. More specifically, in
an embodiment, the display apparatus 30 executes an authen-
tication or a paring process with the wireless communication
apparatus by using the wireless communication technique
(e.g., Wi-Fidirect, Bluetooth, or NFC) supported by the wire-
less communication module 37 to establish a channel for
signal transmission. For example, the identification data sent
by the wireless communication module 33 includes an IP
address and a media access control (MAC) address of the
wireless communication module 37. The wireless communi-
cation apparatus may then establish Wi-Fi connection with
the wireless communication module. After the paring pro-
cess, the display apparatus 30 and the wireless communica-
tion apparatus send a wireless signal through the channel to
obtain the authorization data.

In step S408, the processor 35 determines a region where
the wireless communication module 33 communicating with
the wireless communication apparatus is located according to
the identification data and executes the authorization process
related to the content of the frame displayed on the region by
using the authorization data. In particular, the processor 35
may, for example, determine the wireless communication
module 33 in the display apparatus 30 from which the wire-
less communication apparatus receives the identification data
based on the ID contained in the identification data and
accordingly determine a location of the wireless communi-
cationmodule 33 and the region corresponding to the location
on the display panel. Thereby, the processor 35 may executes
the authorization process related to the content of the frame
displayed on the region based on the received authorization
data.

Through the method, the display apparatus 300 may be
disposed with the passive RFID tag which is relatively cheap
to save the cost of the display apparatus 30 while keep pro-
viding the service for wireless security certification.

FIG. 5 is a schematic diagram illustrating a display appa-
ratus according to an embodiment of the invention. With
reference to FIG. 5, a display apparatus 50 includes a display
panel 51 and a wireless communication module 53. The wire-
less communication module 53 is disposed behind the display
panel 51 and is an NFC transceiver. In an embodiment, the
user may operate on the display panel 51 to select a desired
authorization service. When the user holds a smart phone



US 9,326,148 B2

9

with an NFC transceiver to approach the wireless communi-
cation module 53 (e.g., for 0 cm to 10 cm), the wireless
communication module 53 may communicate with the smart
phone to obtain an electronic key, such that the display appa-
ratus 50 may execute an authorization process for key decryp-
tion and authentication according to the electronic key. In the
present embodiment, the display apparatus 50 is equipped
with only one wireless communication module 53. Thus, the
display apparatus only has to provide an authorization pro-
cess corresponding to a content that is currently displayed. In
other embodiments, the display apparatus 50 may be
equipped a plurality of wireless communication modules cor-
responding to different authorization processes. Another
example is illustrated below for description.

FIG. 6A and FIG. 6B are schematic diagrams illustrating a
display apparatus according to an embodiment of the inven-
tion. Referring to FIG. 6 A, a display apparatus 60 includes a
display panel 61 and wireless communication modules 62,
63, 64, 65, 66 and 67. The display panel 61 is divided into six
regions, and the wireless communication modules 62 to 67
are respectively behind the six regions. In the present embodi-
ment, the wireless communication modules 62 to 67 are RFID
tag readers. Then, referring to FIG. 6B, when the user holds a
proximity card 68 with an RFID tag to approach the wireless
communication module 62 (e.g., for0 cmto 10 cm), the RFID
tag of the proximity card 68 may receive a key request signal
sent by the wireless communication module 62, and the RFID
tag of the proximity card 68 may return an electronic key in
response to the key request signal. In this way, the display
apparatus 60 may execute an authorization process (e.g., a
key decryption process) related to a frame content by using
the received electronic key based on the frame content dis-
played on the region corresponding to the wireless commu-
nication module 62.

In the example illustrated in FIG. 5, FIG. 6A and FIG. 6B,
each of the wireless communication modules of the display
apparatus may actively send an inquiry signal, while in other
examples, each of the wireless communication modules may
be a passive RFID tag serving to receive the inquiry signal
sent by the wireless communication apparatus.

For instance, FIG. 7 is a schematic diagram illustrating a
display apparatus according to an embodiment of the inven-
tion. A display apparatus 70 includes a display panel 71 and
wireless communication modules 72, 73, 74, 75, 76, 77 and
79. The display panel 71 is divided into six regions, and the
wireless communication modules 72 to 77 are respectively
disposed behind the six regions. In the present example, the
wireless communication modules 72 to 77 are passive RFID
tags, and the wireless communication module 79 is a Blue-
tooth module. When the user holds a smart phone with an
NFC transceiver 78 to approach the wireless communication
module 76, the wireless communication module 76 may
receive the inquiry signal sent by the NFC transceiver 78 of
the smart phone and return an ID code. The smart phone 78
may send the ID code together with authorization data to the
wireless communication module 79 of the display apparatus
70 by using the Bluetooth communication technique. After
receiving the ID code and the authorization data, the display
apparatus 70 may identify the wireless communication mod-
ule 76 establishing the communication with the smart phone
78 according to the ID code and be aware of an authorization
process (e.g., a network banking login process) correspond-
ing to a frame displayed on the region where the wireless
communication module 76 is located, such that the authori-
zation process is executed by using the authorization data. It
should be mentioned that sizes, locations and the number of
the regions of the display panel in the embodiment above are
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merely illustrated for example, and in other embodiments, the
display panel may be divided according to the demands of the
manufacturer or the frame content, which is not limited in the
invention.

Based on the above, in the display apparatus and the autho-
rizing method thereof of the invention, by utilizing the pen-
etrating effect of the electromagnetic wave at the specific
working frequency, the wireless communication module
operated at the specific working frequency is disposed behind
the display panel to communicate with the wireless commu-
nication apparatus in front of the display panel to obtain the
authorization data, and different authorization processes can
be executed for the frame contents displayed on different
regions. Thus, a more convenient and more secure authoriza-
tion and authentication mechanism can be provided.

Although the invention has been disclosed by the above
embodiments, they are not intended to limit the invention. It
will be apparent to one of ordinary skill in the art that modi-
fications and variations to the invention may be made without
departing from the spirit and scope of the invention. There-
fore, the scope of the invention will be defined by the
appended claims.

What is claimed is:

1. A display apparatus, comprising:

a display panel, configured to display a frame;

at least one first wireless communication module, disposed
behind the display panel, wherein each of the at least one
first wireless communication module is operated at a
working frequency capable of penetrating through the
display panel to communicate with a wireless commu-
nication apparatus in front of the display panel, and the
at least one first wireless communication module is dis-
posed behind a plurality of regions of the display panel
and configured to communicate with the wireless com-
munication apparatus located in front of each of the
regions;

a processor, coupled to the display panel and the at least
one first wireless communication module and config-
ured to communicate with the wireless communication
apparatus by using the at least one first wireless commu-
nication module to obtain authentication data and
execute an authorization process related to a content of
the frame by using the received authorization data, and
receive an inquiry signal sent by the wireless communi-
cation apparatus and return identification data to the
wireless communication apparatus in response to the
inquiry signal; and

a second wireless communication module, coupled to the
processor and configured to receive the identification
data and the authorization data sent by the wireless com-
munication apparatus, wherein

the processor determines the region where the first wireless
communication module communicating with the wire-
less communication apparatus is located according to
the identification data and executes the authorization
process related to the content of the frame by using the
authorization data.

2. The display apparatus according to claim 1, wherein
each of the at least one first wireless communication module
is a near field communication (NFC) transceiver, a radio
frequency identification (RFID) tag reader or an active RFID
tag, wherein each of the at least one first wireless communi-
cation module sends an inquiry signal and receives the autho-
rization data returned by the wireless communication appa-
ratus in response to the inquiry signal.
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3. The display apparatus according to claim 1, wherein

the processor displays a plurality of regional frames on the

regions of the display panel and based on the region
where the first wireless communication module commu-
nicating with the wireless communication apparatus is
located, executes the authorization process related to the
content of the frame displayed on the region by using the
authorization data.

4. The display apparatus according to claim 3, wherein
each of the at least one first wireless communication module
is a passive RFID tag.

5. The display apparatus according to claim 1, further
comprising:

anetwork connection module, coupled to the processor and

configured to connect with a server through a network
and send the authorization data to the server for autho-
rization.

6. The display apparatus according to claim 1, wherein the
working frequency is 13.56 megahertz (MHz).

7. An authorizing method, adapted for a display apparatus
comprising a display panel and at least one first wireless
communication module disposed behind the display panel,
the method comprising:

displaying a frame on the display panel;

communicating with a wireless communication apparatus

located in front of the display panel to obtain authoriza-
tion data by using the at least one first wireless commu-
nication module, wherein each of the at least one first
wireless communication apparatus is operated at a
working frequency capable of penetrating through the
display panel to communicate with the wireless commu-
nication apparatus and the at least one first wireless
communication module is disposed behind a plurality of
regions of the display panel;

executing an authorization process related to a content of

the frame by using the authorization data;

receiving an inquiry signal sent by the wireless communi-

cation apparatus by using the at least one first wireless
communication module and returning identification
data of the first wireless communication module receiv-
ing the inquiry signal to the wireless communication
apparatus; and
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receiving the identification data and the authorization data
sent by the wireless communication apparatus by using
asecond wireless communication module and determin-
ing the region where the first wireless communication
module communicating with the wireless communica-
tion apparatus is located according to the identification
data and executing the authorization process related to
the content of the frame by using the authorization data.

8. The authorizing method according to claim 7, wherein
each of the at least one first wireless communication module
is an NFC transceiver, an RFID tag reader or an active RFID
tag, and the step of communicating with the wireless com-
munication apparatus to obtain the authorization data by
using the at least one first wireless communication module
comprises:

sending an inquiry signal by the at least one first wireless

communication module and receiving the authorization
data returned by the wireless communication apparatus
in response to the inquiry signal.

9. The authorizing method according to claim 7, wherein
the step of executing the authorization process related to the
content of the frame by using the authorization data com-
prises:

based on the region where the first wireless communication

module communicating with the wireless communica-
tion apparatus is located, executing the authorization
process related to the content of the frame by using the
authorization data.

10. The authorizing method according to claim 7, wherein
each of the at least one first wireless communication module
is a passive RFID tag.

11. The authorizing method according to claim 7, wherein
the step of executing the authorization process related to the
content of the frame by using the authorization data com-
prises:

connecting with a server through a network and sending the

authorization data to the server for authorization.

12. The authorizing method according to claim 7, wherein
the working frequency is 13.56 megahertz (MHz).
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